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(54) Window for spirally formed containers 



(57) A container having a window for viewing the 
product contained therein and an associated method of 
manufacture is provided. The container (10) is con- 
structed of at least one body ply (1 2) and a liner ply (1 4). 
The body ply (12) defines at least one aperture (16) 
therethrough such that when the body ply (12) is 
wrapped into a tubular shape the aperture (16) forms a 
window through the body ply (1 2) into the container. The 
liner ply (14) extends across the aperture (16) in the 
body ply (12) and has a sufficiently low opacity that al- 
lows the product in the container to be viewed through 
the window. The liner ply (14) provides a moisture and 



gas barrier inside the container around the product. The 
container may include a label ply (1 5). The label ply (1 5) 
defines at least one aperture therethrough. The cutting 
of the at least one aperture in the label ply (15) is regis- 
tered. The body ply (12) defines at least one aperture 
therethrough corresponding to the at least one aperture 
in the label ply (1 5). The body ply (1 2) is wrapped around 
the previously wrapped liner ply (1 4) on the mandrel (26) 
and then the label ply (15) is wrapped around the pre- 
viously wrapped body ply (12) and liner ply (14) so that 
the apertures in the label ply (15) are aligned with aper- 
tures in the body ply (12) to create a tubular shape hav- 
ing a viewing window through both body plies. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to tubular prod- 
uct containers and methods and apparatus for making 

containers and, more particularly, relates to tubular con- 
tainers having a window for viewing the product con- 
tained therein. 

BACKGROUND OF THE INVENTION 

[0002] Food and drink products and other perishable 
items are often packaged in tubular composite contain- 
ers that are sealed at both ends. Conventional tubular 
composite containers typically include at least one 
structural body ply and are formed by wrapping a con- 
tinuous strip of body ply material around a mandrel of a 
desired shape to create a tubular structure. The body 
ply strip may be spirally wound around the mandrel or 
passed through a series of forming elements so as to 
be wrapped in a convolute shape around the mandrel. 
At the downstream end of the mandrel, the tube is cut 
into discrete lengths and is then fitted with end caps to 
form the container. 

[0003] To assist consumers in making purchasing de- 
cisions, it is desirable to provide a composite container 
for products constructed with one or more openings or 
windows in the container wall to enable the consumer 
to view the product stored therein. An opening or win- 
dow into the container not only provides the consumer 
with the ability to compare the appearance of competing 
products, but also provides the consumer with confi- 
dence that the product does not have any defects, such 
as food spoilage in the case of food products, prior to 
making a purchase. 

[0004] One example of a tubular container having a 
window for viewing the container contents from outside 
the container is disclosed in U.S. Patent No. 1 ,894,295 
to Scandore, which discloses a method of constructing 
a container having a window covered with a transparent 
material, such as cellophane. The container is con- 
structed by spirally wrapping an inner ply of cardboard 
and cutting openings therethrough to provide sight 
openings. A transparent material, such as cellophane, 
is partially wound over or otherwise positioned on the 
exterior of the inner ply so as to cover the sight openings. 
An outer layer of cardboard having openings cut therein 
to coincide with the openings in the inner ply is then 
wrapped over both the inner ply and the transparent ma- 
terial in a direction opposite to the direction of wrap of 
the inner ply. A decorated outer wrapper having open- 
ings corresponding with the sight openings may be ap- 
plied to the outer ply. 

[0005] However, the composite container disclosed in 
the '295 patent is not particularly suited for storing food 
products, especially those which have a liquid compo- 
nent. The transparent material does not provide an ad- 



equate moisture or gas barrier to seal the container and 
protect any stored food product from contamination or 
spoilage or to prevent wicking or leakage of the food 
product into and through the container wall. More gen- 

5 erally, aligning the sight openings cut in the consecutive 
plies of material when wrapping the plies around the 
mandrel to form a container also creates many manu- 
facturing difficulties, especially where the constituent 
plies of material are wrapped at relatively high speeds, 

10 for example 400 feet per minute. N^riations in ply speed 
and splices in the ply material can cause misalignment 
of the sight openings, resulting in excessive material 
waste due to the discarding of defective containers. 
[0006] Typically, tubular composite containers for 

15 storing food products include a liner ply on the inner sur- 
face of the paperboard body ply. The liner ply prevents 
liquids such as juice from leaking out of the container 
and also prevents liquids from entering the container 
and possibly contaminating the food product stored 

20 therein. Preferably, the liner ply is also resistant to the 
passage of gasses, so as to prevent odors of the food 
product in the container from escaping and to prevent 
atmospheric air from entering the container and spoiling 
the food product. Thus, the liner ply provides barrier 

25 properties and the body ply provides structural proper- 
ties. Conventional liner plies most often include alumi- 
num foil, which has good barrier properties and also has 
advantageous strength properties. In particular, the liner 
is wound onto the mandrel prior to the winding of the 

30 body ply and must be sufficiently strong and stiff to be 
independently wound on the mandrel without stretching 
or wrinkling. Because of the support provided by the foil 
layer of the liner, such liners are known as "supported" 
liners. One or more polymeric layers are normally ad- 

35 hered to the foil to further improve the barrier properties 
of the liner and it is sometimes the case that the foil layer 
is not necessary for barrier properties, but is included in 
the liner only to provide support. 
[0007] However, foils are nontransparent and thus, 

40 are not suitable for covering a sight opening through the 
container wall. It is therefore desired to provide a con- 
tainer and a method of making such a container that in- 
cludes a liner of sufficiently low opacity to allow viewing 
of the stored product from outside the container, but that 

45 provides both moisture and gas barriers to prevent con- 
tamination and spoilage of stored food product and to 
prevent wicking and leakage of the food product into and 
through the container wall. Because such a liner would 
necessarily not include a foil layer, the liner would be an 

50 "unsupported" liner. 

[0008] The use of unsupported liners presents many 
technical challenges. For example, because of the prob- 
lems associated with winding an unsupported liner on 
the mandrel, such as stretching, creasing or other mis- 

55 shaping of the liner, it has not been commercially feasi- 
ble with conventional winding apparatus and methods 
to manufacture a container having an unsupported liner 
ply. The assignee of the present application and others 
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in the field have striven toward developing practicable 
methods and apparatus for making containers with such 
unsupported film liners. For example, the assignee of 
the present application has developed methods and ap- 
paratus for making composite containers with unsup- 
ported liners made of polymer film, as disclosed in com- 
monly owned U.S. Patent No. 5,846,619 entitled "Poly- 
meric Liner Ply for Tubular Containers and Methods and 
Apparatus for Manufacturing Same" issued December 
8, 1 998, and U.S. Patent No. 5,829,669 entitled "Tubular 
Container and Methods and Apparatus for Manufactur- 
ing Same" issued November 3, 1998, the entire disclo- 
sures of which are hereby incorporated herein by refer- 
ence. 

[0009] In light of the foregoing, there is need for an 
improved container and method of making the same 

having a windowthrough the container wall. Such a con- 
tainer should include a liner providing both a moisture 
and optionally a gas barrier to prevent contamination 
and spoilage of stored food product and to prevent wick- 
ing and leakage of the food product into and through the 
container wall and at the same time allow viewing of the 
product. In addition, the improved container must be ca- 
pable of being manufactured efficiently and inexpen- 
sively, and in particular, be capable of being efficiently 
constructed by wrapping the constituent plies at relative- 
ly high speeds while maintaining accurate alignment of 
the sight openings provided in the material plies. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a multi-ply tu- 
bular container having a window for viewing the product 
contained therein. The window is advantageously 
formed in a paperboard body ply and covered by a trans- 
parent polymeric liner ply on the inner surface thereof. 
In this manner, the product can be viewed through the 
window and is also sealed from leaking out of the con- 
tainer. More particular, the container is constructed of at 
least one body ply formed of a fibrous paperboard. The 
body ply is wrapped into a tubular shape having an inner 
surface and an outer surface. The body ply defines at 
least one aperture therethrough such that when the 
body ply is wrapped into a tubular shape the aperture 
forms a window into the container. The liner ply is ad- 
hered to the inner surface of the body ply such that a 
portion of the liner ply extends across the aperture in the 
body ply. The liner ply can be adhered to the inner sur- 
face of the body ply with a wet adhesive or a polymeric 
adhesive. The tubular container may further include a 
label ply adhered to the outer surface of the body ply 
and defining at least one aperture therethrough corre- 
sponding to the aperture in the body ply. The body ply 
and liner ply can be either helically or longitudinally 
wound. 

[0011] Advantageously, the liner ply can be a poly- 
meric material having a low opacity that allows the prod- 
uct in the container to be viewed through the window. In 



one embodiment, the liner ply can be substantially trans- 
parent. The liner ply may include a polymeric moisture 
barrier layer, such as a polyolefin polymer. In other em- 
bodiments, the moisture barrier layer may include at 
5 least one of the group of polyester, nylon, ethylene vinyl 
alcohol copolymer and blends thereof. In a preferred 
embodiment; the liner ply has a thickness of less than 
about three mils. 

[0012] The present invention also provides an asso- 

10 ciated method of manufacturing multi-ply tubular con- 
tainers having a window for viewing the product con- 
tained therein. The method includes the steps of ad- 
vancing a continuous polymeric liner ply towards and 
wrapping the liner ply around a shaping mandrel to cre- 

15 ate a tubular shape. Advantageously, the liner ply is 
comprised of a polymeric material having a low opacity 
such that the product in the container can be viewed 
through the liner ply. A continuous body ply formed of 
paperboard is also advanced towards the mandrel. Ap- 

20 ertures are cut in the body ply at predetermined intervals 
along its length. The body ply is wrapped around the 
previously wrapped liner ply on the mandrel so that the 
liner ply becomes adhered to the body ply to create a 
tubular shape having a viewing window sealed by the 

25 liner ply. Once constructed, the tubular shape is cut into 
discrete lengths adjacent the end of the mandrel. At 
least one end of each tube length can then be rolled out- 
wardly to form a bead or flange for metal end. Preferably, 
the liner ply is elastically deformable to prevent the bead 

30 from unrolling. 

[0013] In another embodiment, a continuous polymer- 
ic liner ply is advanced towards and wrapped around a 
shaping mandrel to create a tubular shape. The liner ply 
is preferably comprised of a polymeric material having 

35 a low opacity such that the product in the container can 
be viewed through the liner ply. A body ply and a label 
ply are advanced towards the shaping mandrel. Aper- 
tures are cut through the label ply at predetermined in- 
tervals along the length of the label ply. The location of 

40 the apertures in the label ply are registered. Apertures 
are cut through the body ply at predetermined intervals 
along the length of the body ply corresponding to the 
apertures cut in the label ply. The body ply is wrapped 
around the previously wrapped liner ply on the mandrel. 

45 The label ply is wrapped around the previously wrapped 
body ply and liner ply so that the apertures in the label 
ply are aligned with apertures in the body ply to create 
a tubular shape having a viewing window through both 
the label and body plies. 

50 [0014] Accordingly there has been provided a tubular 
container having a window through the container wall 
sealed by a transparent polymeric liner ply for viewing 
the product stored therein from outside the container 
Advantageously, the liner provides a moisture and gas 

55 barrier to protect any stored food product from contam- 
ination and spoilage and to prevent wicking and leakage 
of the food product into and through the container wall. 
There has also been provided an associated method of 
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efficiently and inexpensively manufacturing a tubular 
container having a window through the container wall 
for viewing the product stored therein; the container be- 
ing efficiently constructed by wrapping the constituent 
plies at relatively high speeds while maintaining accu- 
rate alignment of the sight openings provided in the plies 
of material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Some of the objects and advantages of the 

present invention having been stated, others will appear 
as the description proceeds when taken in conjunction 
with the accompanying drawings, which are not neces- 
sarily drawn to scale, wherein; 

Figure 1 is a perspective view illustrating a tubular 
container having a viewing window constructed ac- 
cording to the present invention; 
Figure 2 is a partially exploded perspective view il- 
lustrating the constituent plies of the tubular con- 
tainer of Figure 1 ; 

Figure 3 is a fragmentary and enlarged sectional 
view illustrating an end of the tubular container hav- 
ing a viewing window taken along lines 3-3 of Figure 

1; 

Figure 4 is an enlarged sectional view illustrating 
the polymeric liner ply, paperboard body ply and a 
label ply of a container constructed according to the 
present invention; and 

Figure 5 is a plan view of an apparatus according 
to the present invention for making a tubular con- 
tainer. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] The present invention now will be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which preferred embodiments of the in- 
vention are shown. This invention may however be em- 
bodied in many different forms and should not be con- 
strued as limited to the embodiments set forth herein; 
rather, these embodiments are provided so that this dis- 
closure will be thorough and complete, and will fully con- 
vey the scope of the invention to those skilled in the art. 
Like numbers refer to like elements throughout. 
[001 7] A tubular container 1 0 according to the present 
invention is illustrated in Figure 1. Although illustrated 
as having a circular cross section, the tube may have 
any cross sectional shape that can be formed by wrap- 
ping the tube around an appropriately shaped mandrel. 
One example is a generally rectangular shaped tube 
having rounded comers. The embodiment illustrated in 
Figure 1 is particularly advantageous for packaging po- 
tato crisps and may include a flexible membrane seal 
(not shown) and a reusable plastic end cap 11 over the 
seal. Various other end closures may be used, however, 
depending upon the type of food or beverage product 



which is to be packaged. For example, where dough is 

to be packaged, the end caps are typically constructed 
of metal and are crimp-sealed onto the ends of the con- 
tainer. 

5 [001 8] As illustrated in more detail in Figures 2 and 3, 
the tubular container 10 includes a wall having a body 

ply 12, which is preferably formed of paperboard, a liner 
ply 14, which is preferably formed of a polymeric mate- 
rial adhered to the inner surface of the body ply, and a 
10 label ply 15, which may have various indicia printed ther- 
eon regarding the product within the container. The up- 
per end of the tubular container can be rolled over so as 
to form either a bead (not shown) or flange for metal end 
or closure. An end cap 11 can be snapped over the bead 
15 and may be reused. A metal closure (not shown) can be 
secured to the opposite end of the container or to both 
ends. 

[0019] The seams where the various plies are joined 
together are illustrated in Figure 4. The paperboard 
body ply 12 is made of a relatively thick and stiff paper- 
board. The body ply has an aperture 16 cut there- 
through, as illustrated in Figures 2 and 3. The edges 
18a,b of the body ply are first skived and then joined 
together during the tube forming process with an adhe- 
sive 19 to create a strong seam. The liner ply 14 is ad- 
hered to the inner surface 20 of the body ply with a wet 
or a polymeric adhesive 21. The edges 22a,bofthe liner 
ply are adhered together, in overlapping relationship to 
ensure that the container 10 is completely sealed. A la- 
bel ply 15 is preferably adhered to the outer surface 24 
of the body ply. The label ply has an aperture 17 cut 
therethrough corresponding to the aperture 16 cut in the 
body ply. 

[0020] An apparatus for constructing tubular contain- 
ers with viewing windows according to present invention 
is illustrated in Figure 5. A continuous strip of liner ply 
material 14 is fed from a reel (not shown) to the appa- 
ratus. The liner first passes through a tension control 
device 25 on its way to being wrapped about the man- 
drel 26. Various types of devices may be used for con- 
trolling the liner tension, as are known in the art. Re- 
gardless of the specific device chosen for controlling lin- 
er tension, advantageously the tension control device is 
capable of maintaining the liner tension at less than 
about 1 pound per Inch of width of the liner, and more 
preferably less than about 0.5 pound per inch of width. 
For instance, for a liner having a width of 7 inches, the 
tension control device should maintain the liner tension 
at about 2-3 pounds. 

[0021] After the tension control device 25, the liner 14 
passes through a surface treatment unit 27 that treats 
the outer surface 28 of the liner (i.e., the surface which 
will face outward away from the mandrel 26 and be ad- 
hered to the inner surface 20 of the paperboard body 
strip 12) to improve wetting and adhesion of adhesive 
thereto. The surface treatment unit in a preferred em- 
bodiment of the invention comprises a corona discharge 
unit. However, other devices such as flame treatment 
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devices may be used instead. After passing through the 
surface treatment unit, the liner passes through an op- 
tional lubrication device 29 that applies a lubricant to the 
inner surface 30 of the liner (i.e., the surface which con- 
tacts the mandrel) for aiding in movement of the liner 
along the mandrel. In some applications, the lubricant 
may not be needed and thus the lubrication device can 
be omitted. For example, where the liner has an inner 
surface formed of a material with a melting temperature 
substantially higher than the mandrel temperature, 
scuffing of the liner on the mandrel may not be a signif- 
icant problem and hence the lubricant may not be re- 
quired. 

[0022] A preferred liner construction includes a seal 
layer, a moisture-barrier layer, and an adhesive layer. 
The liner is preferably transparent, at least the portions 
which will cover the windows in the container, although 
translucent and slightly opaque liner materials could be 
used which allow some visibility of the product packaged 
therein. The barrier layer may be resistant to the pas- 
sage of liquids and gasses such as oxygen. If a barrier 
is required for both liquids and gasses, a preferred bar- 
rier material is polyester. Some food products, however, 
do not require a gas barrier, such as various juices, and 
other barrier materials may be used (although the bar- 
rier may also be generally resistant to the passage of 
gasses). It will be understood that various barrier mate- 
rials or properties could be employed depending upon 
the item being packaged. Alternative barrier materials 
include nylon, EVOH (ethylene vinyl alcohol polymer 
and copolymer), polyvinylidene chloride, polyethylene, 
polypropylene, and silicon dioxide coated polymers and 
the like, as will be apparent to the skilled artisan. The 
liner ply 14 preferably has a total thickness less than 
about 3 mils, and more preferably, a total thickness clos- 
er to 1 mil. 

[0023] After passing through the lubricating device 
29, the marginal edge portions 22a,b of the liner ply 14 
are passed over or under one or more infrared heaters 
and/or forced air heaters 33, which heat the marginal 
edge portions of the liner ply. An infrared heater capable 
of generating a heat flux of at least about 83,000 W/m^ 
has been determined to be sufficient. The liner ply is 
then helically wrapped about the mandrel 26 such that 
one marginal edge portion 22b of the liner overlaps an 
opposite marginal edge portion 22a of a previously 
wrapped helical turn of the liner to form a sealed straight 
lap seam 32 therebetween, as illustrated in Figure 4. 
The overlap joint is sealed by heating the liner to raise 
the temperature of the liner to at least the sealing tem- 
perature of the adhesive layer that defines the radially 
outer surface of the liner. The adhesive layer includes a 
non-aqueous polymeric adhesive that is activated at a 
predetermined sealing temperature. Such adhesives, 
which are also known as "dry-bond" adhesives, can in- 
clude one or more of the following polymers or modified 
copolymers thereof: ethylene vinyl acetate, ethylene 
acrylic acid, ethylene methacrylic acid, ethylene methyl 



acrylate and blends with each other or lower cost poly- 
olefins. A preferred embodiment includes an adhesive 
layer having two sublayers that are coextruded together 
The inner sublayer is preferably ethylene acrylic acid, 

5 which adheres well to the polyester barrier layer of the 
liner, and the outer sublayer is preferably ethylene me- 
thyl acrylate, which adheres well to the paperboard body 
ply 12. The adhesive layer is manufactured as part of 
the liner ply. A liner ply 14 wherein the liner ply is ad- 

10 hered directly to the body ply is described in U.S. Patent 
No. 5,846,619 issued December 8, 1998, which is as- 
signed to the assignee of the present invention and is 
incorporated herein by reference. Such a liner can be 
used to eliminate the step of applying a wet adhesive 

15 21 tothebody ply 12. 

[0024] A seal layer may also form a part of the liner 
ply 14 and defines the radially inner surface 30 of the 
liner ply. The seal layer provides a surface against which 
the adhesive layer is adhered when the overlapping 

20 marginal edge portion 22b of the liner ply is brought into 
an overlapping relationship with the opposite marginal 
edge portion 22a of a previously wrapped helical turn of 
the liner. The seal layer may include a polyolefin poly- 
mer, which is preferably high-density polyethylene or a 

25 mixture of high-density polyethylene and low-density 
polyethylene. One advantageous feature of the seal lay- 
er is that it has a higher melting temperature than the 
adhesive layer. As noted above, the overlapping mar- 
ginal edge portion 22b of the liner ply is raised to a tem- 

30 perature (whether heated before reaching the mandrel 
26 or while on the mandrel) such that the adhesive layer 
is activated. However, if the seal layer was made of the 
same polymer as the adhesive layer or had a melting 
temperature equal to or less than the melting tempera- 

35 ture of the adhesive layer, the seal layer would be melted 
and inclined to stickto the mandrel, which would greatly 
impede the winding process. The present invention 
does not suffer from this problem, however, because the 
seal layer has a melting temperature higher than the ac- 

40 tivation temperature of the adhesive layer 

[0025] Because the liner is very thin, it has very little 
capacity to retain heat. Accordingly, heating the liner pri- 
or to the liner being wrapped onto the mandrel 26 would 
be inefficient and difficult to accomplish in view of the 

45 rapid cooling which would take place subsequent to the 
heating device and prior to the liner being wrapped 
about the mandrel. Accordingly, the heating of the liner 
in accordance with a preferred embodiment of the 
present invention is performed in a two-stage process 

50 while the liner is on the mandrel such that the mandrel 
acts as a heat sinkfor efficiently heating the liner overlap 
joint. More particularly, a portion of the mandrel has a 
fluid passage (not shown) through which a heated fluid 
is circulated to elevate the temperature of the portion to 

55 below the sealing temperature of the adhesive layer of 
the liner. For instance, where the sealing temperature 
of the adhesive layer is about 1 80-220 ° F, the heated 
portion of the mandrel is heated to about 1 30-1 70 ° F (i. 
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e., about 50 ** F below the sealing temperature of the 
adhesive layer). The liner passes over the heated man- 
drel portion as it is wrapped about the mandrel and thus 
is preheated to a temperature essentially equal to that 
of the mandrel portion. The overlapping edge portions 
22a,b of the liner are then further heated to at least the 
sealing temperature of the adhesive layer by a pair of 
local heaters, specifically infrared heaters and/or 
forced-air heaters 33, which direct heat locally at the 
overlap joint of the liner. The infrared radiation pene- 
trates through the overlapping edge portions 22a,b of 
the liner and locally heats a portion of the mandrel un- 
derlying the edge portions to a temperature at least as 
great as, and preferably somewhat higher than, the 
sealing temperature of the adhesive layer. This also 
heats the edge portions of the liner to a temperature 
such that the adhesive layer becomes capable of adher- 
ing to the seal layer. The infrared heaters and/or the 
forced-air heaters may be elongated in the helical direc- 
tion. 

[0026] After the liner ply 1 4 is wrapped about the man- 
drel 2B a first structural body ply 12 may be wrapped 
around the liner ply and adhesively secured thereto. A 
continuous strip of paperboard body ply material 12 is 
fed from a reel (not shown) to the apparatus and is first 
passed through a pair of opposed edge skivers 34. As 
illustrated in Figure 4, the edge skivers remove part of 
the square edge of the body ply to create first and sec- 
ond edges 18a,b having a beveled configuration. The 
body ply is then advanced through a cutting die 23, 
which selectively cuts openings 1 6 through the body ply 
along the length of the body ply. 
[0027] The body ply 12 is then advanced through an 
adhesive applicator 35, which applies an adhesive 21 
to the inner surface 20 of the body ply, as illustrated in 
Figure 5. The adhesive 21 is advantageously an aque- 
ous adhesive that overcomes the many problems asso- 
ciated with solvent-based adhesives. No special equip- 
ment is needed to capture solvents that evaporate from 
the adhesive in order to comply with environmental reg- 
ulations. One preferred adhesive is No. 72-4172, which 
is available from the National Starch and Chemical 
Company. Another adhesive that may be used is No. 
33-4060, which is also available from the National 
Starch and Chemical Company. Alternatively the appli- 
cation of adhesive 21 to the body ply may be dispensed 
with in the event the embodiment of the liner ply 1 4 hav- 
ing an adhesive layer across the entire width of the liner 
ply is utilized. In either case, the adhesive will advanta- 
geously not interfere with the transparency of the liner 
ply. 

[0028] The body ply 12 and wet adhesive 21 applied 
thereto are then passed underneath a heater 37 that 
evaporates at least part of the water content of the aque- 
ous adhesive 21 to render the adhesive substantially 
tacky. It is important that the correct amount of heat is 
supplied to the adhesive. Insufficient heat will not evap- 
orate enough water in a sufficiently short period of time 



with the result that the adhesive will not be rendered suf- 
ficiently tacky. Conversely, too much heat will overdry 
the adhesive and cause the adhesive to lose tackiness. 
It has been discovered that at least about 1 00,000 J/m^ 

5 is an appropriate amount of heat to render the wet ad- 
hesive tacky. More particularly, heating the adhesive 
with at least about 460,000 J/m^ is preferred. It has been 
determined that, if the body ply is moving at a speed of 
about 50 feet per minute (or is heated for less than about 

10 3 seconds), heating the adhesive 21 with a heater 37 
having a heat flux of 200,000 W/m^ will raise the tem- 
perature of the paperboard body ply to at least the boil- 
ing point of water (212 ° F at sea level), and as high as 
320 ° F. It will be understood by one of ordinary skill in 

^5 the art, however, that these parameters may change de- 
pending on various factors including the efficiency of the 
heat source, the speed of the body ply (line speeds up 
to about 400 ft./min. are contemplated) and the type of 
adhesive used. Accordingly, a sufficient amount of heat 

20 is that which causes the adhesive to become tacky in a 
short period of time without being overdried. A preferred 
type of heat source is an infrared heater although vari- 
ous other heat sources, e.g., forced air heating or the 
like can be used. 

25 [0029] One skived edge 1 8a of the body ply 1 2 is then 
passed under a skive adhesive applicator 36 that ap- 
plies the skive adhesive 19 to the beveled surface of the 
skived edge of the body ply. The skive adhesive 19 is 
preferably a hot melt adhesive of the type that is con- 

30 ventional in the art although it could also be another pol- 
ymeric-type adhesive. The skive adhesive helps provide 
a stronger body-ply bond, especially for single body-ply 
containers. 

[0030] The body ply 12 is then wrapped around the 

35 shaping mandrel 26 over the previously wrapped liner 
ply 14. The body ply is first wrapped under the mandrel 
then back over the top in a helical fashion. The skived 
edges 1 8a,b become abutted together and the skive ad- 
hesive 19 adheres the edges together to form a spirally 

40 wound tube. The inner surface 20 of the body ply comes 
into contact with the outer surface 28 of the liner ply 
which is exposed on the mandrel, and becomes ad- 
hered thereto to form a single tube either through the 
wet adhesive 21 applied to the body ply or alternatively, 

45 the adhesive layer formed integrally in the liner ply. Pref- 
erably, the seam formed by the skived first and second 
edges 18a,b of the body ply are spaced from the seam 
32 formed by the overlapping first and second edge por- 
tions 22a,b of the liner ply 14. In one preferred embod- 

50 iment, multiple contiguous structural body plies can be 
used. The tube is then advanced down the mandrel by 
a tube conveyor, such as a conventional winding belt 
38, which extends around a pair of opposed pulleys 41 . 
The winding belt not only rotates and advances the tube, 

55 but also applies pressure to the overlapping edges of 
the body ply 12 and liner ply 14 to ensure a secure bond 
between the respective ply edges. 
[0031] In a preferred embodiment, a label ply 15 may 
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then be attached to the outer surface 24 of the body ply 

12. As illustrated in Figure 5. a continuous strip of pre- 
printed label ply material is fed from a reel (not shown) 
to the apparatus. The label ply is advanced through a 
cutting die 40, which selectively cuts openings 17 
through the label ply along the length of the label ply. 
Preferably, the label ply is printed with an optically or 
magnetically readable eye mark or other locating de- 
vice. As the label ply approaches the die cutter 40, the 
locating device is registered by an encoder, which then 
provides a signal to the label rotary die 40 instructing 
the rotary die to make a cut. This allows the cut in the 
label ply to be formed in a desired spatial relationship to 
the decorative print pattern such that, for example, the 
window in the container can be "framed" by the printed 
pattern on the label. 

[0032] At the same time, the signal from the encoder 
is communicated to a processing unit, which is also in 
electrical communication with the die cutter 23 for the 
body ply 12. The processing unit is programmed with 
the distance of each die cutter 23,41 from the mandrel 
26. Additionally sensors, which are preferably attached 
to the ply reel (not shown) for the body and label plies, 
measure the ply speeds for the body and label plies and 
communicate this information to the processing unit. 
The signal to the processing unit generated when the 
encoder reads the eye markonthe label ply 15 initializes 
the processing unit. The processing unit then computes 
the location of the cut to be made in the body ply based 
upon the distance of the die cutters 23,41 from the man- 
drel and the ply speeds of the body and label plies so 
that the apertures cut in the body and label plies align 
when the plies are wrapped about the mandrel. 
[0033] Advantageously, the processing unit and die 
cutters are continuously updated with the ply speeds 
and the passing of the eye marks so that the openings 
in the body and label plies are consistently and accu- 
rately aligned. To accommodate any build up of toler- 
ances, each subsequent aperture may be made slightly 
smaller so as to appear centered in the previously ap- 
plied aperture. For example, the aperture 17 in the label 
ply 15 may be slightly smaller than the aperture 16 in 
the body ply 12. The diameter of each subsequent ap- 
erture is preferably smaller than the previous aperture 
by approximately .0625 in. In the event of a splice in the 
label ply 15, the apparatus of Figure 5 will be able to 
reset itself within one container length of material after 
the splice has come through. The label ply is passed 
over an adhesive applicator 42. The label ply is then 
wrapped around the body ply 12. The label ply could be 
applied before the winding belt 38. 
[0034] As previously mentioned, the method of con- 
structing containers 10 with windows for viewing the 
stored product from outside the container according to 
the present invention is not limited to one or two body 
plies, but is also applicable to three or more body plies. 
Advantageously the processing unit is programmed 
with the distance of each die cutter from the mandrel 



and is continuously updated with the respective ply 
speeds such that when the processing unit is initialized 
by the eye mark signal generated when the eye mark 
on the last ply is read by the encoder, the processing 

5 unit computes the location of the corresponding cuts in 
each ply and signals the respective die cutters when to 
cut thereby assuring consistent and accurate alignment 
of the apertures cut in each ply when the plies are 
wrapped about the mandrel. 

10 [0035] At a cutting station 43, the continuous tube is 
cut into discrete lengths and removed from the mandrel 
26. The ends of the containers 10 are then rolled out- 
wardly to form the bead or a flange (not shown). Another 
advantageous feature of the polymeric liner ply accord- 

^5 ing to the present invention is that the elasticity of the 
polymer causes the bead to be locked in place once 
rolled. Conventional inelastic foil liners may have a ten- 
dency to unroll the bead or crack, which can present a 
problem when sealing the ends of the container. 

20 [0036] Many modifications and other embodiments of 
the invention will come to mind to one skilled in the art 
to which this invention pertains having the benefit of the 
teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be under- 

25 stood that the invention is not to be limited to the specific 
embodiments disclosed and that modifications and oth- 
er embodiments are intended to be included within the 
scope of the appended claims. Although specific terms 
are employed herein, they are used in a generic and de- 

30 scriptive sense only and not for purposes of limitation. 

Claims 

35 1. A multi-ply tubular container having a window for 
viewing the product contained therein comprising: 

at least one body ply formed of a fibrous paper- 
board, said body ply being wrapped into a tu- 
40 bular shape having an inner surface and an out- 

er surface, said body ply defining at least one 
aperture therethrough such that when said 
body ply is wrapped into a tubular shape said 
aperture forms a window into the container; and 
45 a liner ply adhered to the inner surface of said 

body ply and having a portion extending across 
said aperture, said liner ply comprised of a pol- 
ymeric material having a low opacity which al- 
lows the product in the container to be viewed 
50 through the window. 

2. A tubular container as defined in Claim 1 wherein 
the liner ply is substantially transparent. 

55 3. A tubular container as defined in Claim 1 wherein 
said liner ply is adhered to the inner surface of said 
body ply with a wet adhesive or a heat-act ivatible 
polymeric adhesive. 
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4. A tubular container as defined in Claim 1 winerein 
said liner ply further comprises a polymeric mois- 
ture barrier layer. 

5. A tubular container as defined in Claim 4 wherein s 
said moisture barrier layer Includes at least one of 

the group of polyester, nylon, ethylene vinyl alcohol 
copolymer and blends thereof. 

6. A tubular container as defined in Claim 1 wherein io 
said body ply and liner ply are either helically wound 

or longitudinally wound. 

7. A tubular container as defined in Claim 1 wherein 
said body ply and said liner ply are rolled outwardly ^5 
at an end of the tubular container to form a bead, 
and wherein said liner layer is elastically deforma- 

ble and prevents said bead from unrolling. 

8. A tubular container as defined in Claim 1 further 20 

comprising a label ply adhered to the outer surface 
of said body ply and defining at least one aperture 
therethrough corresponding to said at least one ap- 
erture in said body ply. 

25 

9. A tubular container as defined in Claim 8 wherein 
said at least one aperture in said label ply has a di- 
ameter smaller than the diameter of said at least 
one aperture in said body ply. 

30 

10. A method of manufacturing multi-ply tubular con- 
tainers having a window for viewing the product 
contained therein comprising the steps of: 

advancing a continuous polymeric liner ply to- 35 
wards a shaping mandrel, the liner ply com- 
prised of a polymeric material having a low 
opacity; 

wrapping the liner ply around the mandrel to 
create a tubular shape; 40 
advancing a continuous body ply formed of pa- 
perboard towards the mandrel, the body ply 
having apertures at predetermined intervals 
along the length of the body ply; and 
wrapping the body ply around the previously 45 
wrapped liner ply on the mandrel so that the lin- 
er ply becomes adhered to the body ply to cre- 
ate a tubular shape having viewing windows 
through the apertures and the liner ply. 

50 

11. A method of manufacturing multi-ply tubular con- 
tainers having a window for viewing the product 
contained therein comprising the steps of: 

advancing a continuous liner ply towards a 55 
shaping mandrel, the liner ply comprised of a 
polymeric material having a low opacity; 
wrapping the liner ply around the mandrel to 



create a tubular shape; 

advancing a body ply towards the shaping man- 
drel; 

advancing a label ply towards the shaping man- 
drel; 

cutting apertures In the label ply at predeter- 
mined intervals along the length of the label ply; 
registering the location of the apertures cut in 
the label ply; 

cutting apertures in the body ply at predeter- 
mined intervals along the length of the body ply 
corresponding to the apertures cut in the label 

ply; 

wrapping the body ply around the previously 
wrapped liner ply on the mandrel; and then 
wrapping the label ply around the previously 
wrapped body ply and liner ply on the mandrel 
so that the apertures in the label ply are aligned 
with apertures in the body ply to create a tubular 
shape having a viewing window through the 
corresponding apertures and the liner ply. 
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